Tumor necrosis factor reduces cAMP production in rat microglia.
cAMP has been reported to exert a neuroprotective role in several in vivo and in vitro models of brain pathologies, mainly by regulating microglial activation and orienting these cells toward a neuroprotective phenotype. In order to elucidate the intracellular pathways regulated by tumor necrosis factor (TNF) in glial cells, I have studied the modulation of cAMP accumulation by TNF in microglia and astrocyte cultures obtained from the neonatal rat brain. Pre-treatment of microglia with TNF reduced in a dose- and time-dependent manner cAMP accumulation induced by forskolin (FSK), in the presence of the phosphodiesterase inhibitor 3-isobutyl-1-methyl-xanthine (IBMX). The TNF inhibitory action was 90% reverted by a neutralizing polyclonal anti-TNF antibody and was not prevented by a 16 h pre-treatment of microglial cultures with the Gi protein inhibitor pertussis toxin (PTx). These results suggest that TNF acts at a step of the cAMP transduction pathway other than receptors, G proteins, and phosphodiesterases. The target of TNF appeared to be adenylyl cyclase, whose ability to synthesize cAMP was markedly reduced (up to 50%) in membranes prepared from TNF-treated microglial cells, both in basal conditions and after stimulation with FSK. TNF induced a time-dependent degradation of IkappaB-alpha in microglial cells that was reverted by two inhibitors of nuclear factor kappaB activation, N-tosyl-L-phenylalanine chloromethyl ketone (TPCK) and N-CBZ-Leu-Leu-Leu-al (MG132). The same inhibitors also markedly prevented the reduction of FSK-evoked cAMP accumulation by TNF, suggesting the involvement of NFkappaB in the regulation of adenylyl cyclase by TNF in microglia. Conversely, cAMP accumulation in astrocytes was not affected by TNF. Based on these findings, it is proposed that the ability of TNF to inhibit cAMP synthesis in microglia may exacerbate its response and contribute to cell damage in neuroinflammation and neurodegeneration, possibly through enhanced release of proinflammatory and/or cytotoxic factors.